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On Electric Currents in Warm-blooded Animals. 271 

He has considered the conditions presented by different 
cases of elasticity of the ~ether within crystallized and uncry- 
stallized media, and, in particular, traces the consequences 
of a supi3osition of this kind in modifying the formula for 
waves so as to give rise to elliptic or circular polarization in 
rock c~gstal , and refers to a peculiar arrangement of the vi- 
brating molecules in that substance as influencing the right or 
left-handed direction of the rotation *. But I cannot find that 
he took up such an idea upon any more general grounds : in 
other words, I think he cannot be said to have shown generally 
a connexion between the arrangement of the molecules of 
~ether in space,--the forms assumed by the differential equa- 
tions accordingly,--and the consequent rectilinear or elliptic 
character of the vibrations. I am still of opinion, therefore, 
that the credit of first establishing such a general relation is 
due entirely to Mr. Tovey. 

Oxford, March 10, 1841. 

X L V I I .  l¢~eport on the ~I/lemoir on Electric Currents in Warm- 
blooded Animals, by Prof. Zantedeschi and Dr. Favio, Tre- 
seated to the _Royal Academy o f  Sciences and Belles Lettres 
o f  Brussels, on the 4th o f  April,  1840. B y  M. CANTRAIIeV. t .  

T H E  memoir which is addressed to us relates to electro- 
physiological doctrines, and the object of the experiments 

which these gentlemen have made, is to ascertain whether 
electric currents exist in warm-blooded animals; to endeavour 
to find their connexion with life; their intensity, their di- 
rection, their number, and in what way they may be disco- 
vered. Electricity, whether considered as the cause of the 
phmnomena of life, or as the special and intimate effect of life, 
is in some measure a new subject: few persons have attended 
to it ; the difficulties also which surround such researches are 
numerous, and we must acknowledge with the authors, that 
in this case the concurrence of natural philosophy and the 
medical sciences is indispensable, as much on account of the 
apparatus which should be used, as for the perspicacity ne- 
cessary to penetrate into the mysteries of the vital organism. 

These gentlemen set out with the principle enunciated by 
Pucinotti and Pacinotti, the learned Professors of Pisa, which 
is based upon the experiments and the observations also made 
by those Professors. I t  maintains that in living animals there 
exists an electro-vital or neuro-electric cup'rent, the character o f  

* Mgm. 1astir., vii. p. 74. 
From the Bulletin de l'Aeademie Royale des Sciences et Belles Leltres 

of Brussds, 1840, No. 8. p. 43; S$anee du 1 ~r Aoat. 
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279 l~eport on Zantedesehi and Favio's Memoir 

which is that it is the effect of  a v'#al reaction, whether anatomical 
or voluntary, and that it is, i f  not the cause of  life, at least that 
immediate and special eff~ect which life alone can produce and 
maintain ; that this current may be discovered (sonde) and ob- 
tained in a manner more or less evident, according to the nature 
o f  the metals and the form of  the instruments; that it proceeds 
in the direction of from nerve to muscle; that it is intimately 
connected with the energy and with the ph~/siologieal changes o f  
lt,~; that it has nothing in common with the electro-chemical 
and thermo-electrieal currents; that the convulsive movements 
o f  animals augment it, whilst, on the contrary, pain weakens it; 
that the same difference exists with it  as between animal life 
and organic life, following thus, in the f r s t  case, the phases o f  
animal life and d~/ing with it; and in the second case, still ex- 
isling so long as organic life can endure, although animal life 
has ceased. The current which is obtained from organic life 
was named by the Professors of the University of Pisa, the 
cardiac current. 

From this corollary, we might be led to see in this electro- 
physiological doctrine much analo,~v with that of the electro- 

italists. The difference, howeve~s  very great ; the authors 
of this memoir, recognizing the vital force as a primitive force, 
by which matter, obeying the common laws of nature by its 
intrinsic virtue, changes into animated matter. 

The authors having proved that the force of the neuro-elee- 
tric current depends upon the nature of the metals which are 
employed, made use of iron~ then of silver instruments ; they 
propose however trying those of platina. The results which 
they give are obtained then with iron and silver instru- 
ments. 

The apparatus necessary for the experiment consists of a 
galvanometer,--of two metallic sty/ets, which are also catled 
sounds or r~ophores (whether they are of iron, of silver or of 
platina), soldered metallically to the two extremities of the con- 
ducting wire of the galvanometer,~and of a living animal. 

The galvanometer is placed in an isolated spot and far from 
anything composed of metal, particularly of iron ; it is fixed 
where it neither undergoes jogs or shocks. At a little di- 
stance from this galvanometer should be a kind of s.mall coffer 
rather shallow, made entirely of wood and without an atom 
of iron ; a living animal is slightly fastened in this coffer, 
which is brought into the circuit of the galvanometer in the 
following manner : ~  

One of the metallic stylets which were just mentioned, and 
which should be furnished with an insulating handle, is sud- 
denly plunged (plong~) into some part of the living animab 
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on l~leetric Cum'ents in Warm-blooded Animals. ~73 

whilst into another part of the same animal is plunged (en- 
,fonc/) another stylet formed like the preceding one, and like 
it filrnished with an insulating handle. It is understood that 
by means of the interposition of the animal, the circuit of tho 
galvanometer is thus complete. 

At the moment when the two stylets are plunged (enfonce') 
into the two parts of the animal, there is disengaged from the 
torrent of animal life, by the ef~bct of a vital reaction, an elec- 
tric current, which, diverted fi'om its natural conductors by the 
presence of the metallic body which is plunged into the or- 
ganic substance, directs itself along the stylets and the wire 
conductors which are soldered to them, so as to complete the 
circuit by the same wires and in tile animal parts which are 
interposed: thus in this circuit the current having to pass 
over the multiplicator of the galvanometer, the deviations 
which take place in the magneue needle of this instrument 
indicate its intensity and direction. 

This is the explanation which the authors have thought 
proper to give as well of the operation as of tile very simple 
apparatus which serves for it. This, however, is not all which 
should concur to ensure the result of the experiments; there 
are still some circumstances which exert a great influence 
upon it, such as the perfection of the galvanometer, the na- 
ture of the metal of which the instruments are made, the ho- 
mogeneity of the stylets, every intervention of chemical sub- 
stances~ the nature of the season, the state of the atmosphere, 
the painful preparations of the animal, its organic develop- 
ment as well as its age, and lastly, its greater or less degree of 
sensibility, &e. ; conditions which might appear too nume- 
rous to allow us to hope anything fi'om similar researches, if 
the results already obtained did not show the contrary. 

The authors, considering the existence of electric cur- 
rents in warm-blooded animals as sufficiently proved, ask if 
they should call them vital, and supposing that this name 
should be given them, what should be understood by vital 
current? They adopt the whole definition which MM. Puci- 
notti and Pacinotti have given of it, and which I quoted above; 
they also adopt for the time being the denomination of electro- 
vital current. 

Besides this electro-vital current, they have verified in the 
same animals two other currents which had been mentioned 
by the Professors of Pisa ; the one is the common electro-chemi- 
cal current; the second the thermo-electric. The first is di- 
vided into the common electro-chemical current, properly so 
called, and the vital electro-chemical current; this is the cur- 
rent which is supposed to proceed from the intimate chemism 

Phil. Mag. S. :3. Vol. 1~5. No, 117. A~ri118t,1. T 
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27¢ ReTort on Zantedesehi and Favio's Memoir 

Cchimisme) of the organic and animal life which resides in the 
substance of the organs and tissues. 

In order to distinguish these currents, they apprise us that 
we should not take as the electro-chemical current in relation 
with life, that which is obtained by sounding (sondant) the dif- 
ferent products and the different secretions of the organs; such 
a current is named the common electro-chemical, whilst the vi- 
tal electro-chemical current is that which is developed in the 
internal animal chemism, which is not subject to the common 
chemical laws; a current which they are not willing to sup- 
pose to be the cause of life, but which may be regarded as the 
special effect which life alone can produce. 

By this it is evident that the common electro-chemical cur- 
rent is obtained by simply placing the stylets in contact with 
the secretions, or with the surfaces of the organs moistened 
with heterogeneous products. 

The second, on the contrary, is only obtained by penetra- 
ting. with stylets even into the intimate assemblage of the or- 
ganm tissues, and by exciting in them a strong reaction by 
means of this deep perturbation. 

Consequently, if we look upon this last current either as 
drawing its origin from the chemical and proper action of life 
on matter, or as the index and the measure of this active 
principle, agent of life, whether it be considered chemically 
in the first case, whether it be considered physiologically in 
the second, we must always conclude that tlle vital electro- 
chemical current either is tile same thing as that which has 
been called neuro-electric, or electro-vital; or even if a differ- 
enee should exist between them, in the present state of phy- 
sical and physiological knowledge, we cannot point out with 
certainty any character which distinguishes them. 

The third kind of current arises ti'om the different degree 
of temperature of the different parts of the animal which is 
subjected to the operation. I t  is for this reason that the name 
of thermo-electrie current has been given to it. I t  is derived 
from nothing else but a disturbance of calorific equilihrium ; 
on this account it is reckoned amongst the ph~enomena of 
matter, and has no essential connexion with life. Besides, 
this current is, so to say, null or of very small importance, 
since physicists have proved that the temperature of animals 
is nearly equal in every part of their system. 

The authors again inform us that the deviations of tim 
needle of the galvanometer indicating the currents, were al- 
ways measured by them, reckoning i?om the first excursion 
which the needle makes at the moment when the second stylet 
is thrust in, that is to say, at the moment when the circuit is 
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on Electric Currents in Warm-blooded Animals. 275 

completed, which being closed, the needle never returned to  
its first position, but, on the contrary, it always kept itself at 
a distance all the time that the experiment and the deviation 
lasted~ according to a fixed or certain mark, sometimes of 
three, sometimes of four, of seven, and even of fifteen degrees. 
Twenty-seven experiments are described in this memoir: the 
authors sum up the results of them in five propositions, which 
are the following : -  

Prop. 1. In warm-blooded animals there is an electro-vital 
or neuro-electric current, which we will call external or cuta- 
neous, which is found in the cutaneous tissue, and directs itself 
constantly f rom the extremities to the cerebro-spinal axis by 
means of  the galvanometer. The intensity o f  this current, ac- 
cording to the experiments which have been made, is generally 
greater with stiflers o f  iron than with those o f  silver. 

Six experiments support this proposition. 
Prop. 2. In warm-blooded animals there is an electro-vital 

current, which goes f rom the cerebro-spinal axis to the internal 
organs siluated beneath the skin; fo r  this reason we will call 
it electro-vital internal current. By  means o f  the galvanometer 
we see that it is constantly directed from the cerebro-spinal axis 
to the other viscera, or, i f  you will, f rom the nerve to the muscle. 
The intensity ~ '  the internal current is in general greater with 
the iron stylets than with those o f  silver. 

Eight experiments served to establish this proposition. 
Prop. S. The electro-vital current in warm-blooded animals 

grows weaker in proportion as it comes less f ro m  life : death 
having taken place, it Troceeds in an opposite direction to that 
in which it was directed during life. 

This proposition rests upon eight experiments. 
Prop. 4. Pain  weakens or suspends the electro-vital current; 

it even changes the direction o f  it i f  it is very great. 7"he vo- 
luntary or convulsive automatic movements give, on the contrary, 
a very strong current, which may be named discharge o f  current. 

A single experiment appeared sufficient to the authors to 
establish this proposition. 

Prop. 5. The electro-vital current either cannot be discovered 
or measured, or does not really exist in the different parts o f  
the same viscus : it is very feeble, and perhaps it is even null 
from viscus to viscus. 

Four experiments support this proposition. 
The experiments which have served to establish each of the 

five propositions are followed by summary annotations of the 
authors. Althou. gh they. . appear to me to be very interesting 
for one who is occupied in such researches, I did not think it 
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276 Notices of the Labours of Continental Chemists. 

right to translate them, in order to avoid making the report 
as long as the memoir itself. 

Such are the conjectures which the authors have thought 
they might publish, and which new experiments will come to 
destroy or corroborate. They have described them without 
any sectarian spirit, and only as physiological hypotheses, 
which, if they are found not unworthy of  mature examinations 
may serve as guides for new experiments. 

X L V I I  I. Notices of the Results of the Labours of Continental 
Chemists. By Messrs. W. FRANCIS and H. CROFT. 

[Continued from p. ~1¢.] 

Black Substance from Sulphuric Acid and Alcohol. 

T H E  nature of the peculiar black substance originating fi'om 
the action of sulphurie acid on alcohol was first pointed 

out by O. Z. Erdmann, who concluded from his experiments 
that it was composed of a substance nearly approaching the for- 

mula C ~° H ~ 04 S, and of an incombustible residue consisting 
of sulphatie salts. Subsequently, L. Lose, who had obtained 
this substance whilst preparing the iseethionie salts~ was in- 
duced to examine it, and obtained somewhat different results, 

leading to the formula 27 C '21 H 6 0  SI The difference 
between these results and those of Prof. Erdmann, M. Lose 
attributes to a portion of the substance being subtracted as 
fixed salts, thus giving rise to a smaller amount of sulphur 
and a larger amount of carbon and hydrogen. Recently M. 
Erdmann has made known some new researches on this sub- 
jeet; and since, as far as we are aware, no notice has appeared 
in England of the former inquiries, we shall make our pre- 
sent extract rather full. 

I t  was prepared in the first instance by heating six parts 
of fuming sulphuric acid, which left but a slight residue on 
evaporation, with one of alcohol of 0'83 sp. gr. in a retort 
till the evolved gas was no longer combustible; the residue 
then frequently treated with boiling water of ammonia, and at 
last washed with boiling water till the filtrated liquid no longer 
evinced the presence of sulphuric acid. Dried in pieces it has 
the appearance of coal, and is difficult to pulverize. On com- 
bustion it left behind a very small residuum, which dissolved 
easily in nitric acid, and gave a slight precipitate with the 
chloride of barium. The substance dried by exposure to the 
air gave off much water on being heated. Desiccation was 
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